PCN Number:

20230215003.2

PCN Date:

February 16,
2023

Title:

Qualification of additional wafer Probe site (CDAT-PR) and TI Chengdu as an additional
Assembly and Test site for select devices

Customer Contact:

| PCN Manager

| Dept:

| Quality Services

Proposed 1% Ship Date:

Aug 16, 2023

Sample requests
accepted until:

Ma

ri16, 2023*

*Sample requests received after (Mar 16, 2023) will not be supported.

Change Type:

X | Assembly Site L] | Design L] | wafer Bump Site

[l | Assembly Process [] | Data Sheet L] | wafer Bump Material

X | Assembly Materials L] | Part number change [ ] | wafer Bump Process

LI | Mechanical Specification X [ Test Site L1 | wafer Fab Site

X | Packing/Shipping/Labeling L] | Test Process Ll | wafer Fab Materials
L]

Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of CDAT-PR as additional wafer probe
site and TI Chengdu as additional Assembly and Test Site for Select Devices listed in the “Product
Affected” Section. Construction differences are as follows.

Current Additional
Probe Site CLARK-PR CDAT-PR
Final Test Site UTL2 CDAT
UTAC TI Chengdu
Lead finish Matte Sn NiPdAu
Carrier tape width 12mm 8mm

Upon expiry of this PCN TI will combine lead free solutions in a single standard part number, for

the devices in the “Product Affected” Section.

both Matte Sn and NiPdAu.

For example; TPS62816QWRWYRQ1 - can ship with

Test coverage, insertions, conditions will remain consistent with current testing.

Package Outline Drawing Differences:
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Wettable Flank design Step Cut Dimple

Reason for Change:

Continuity of supply.

Anticipated impact on Form, Fit, Function, Quality or Reliability (positive / negative):

None

Impact on Environmental Ratings

Checked boxes indicate the status of environmental ratings following imple mentation of this
change. If below boxes are checked, there are no changes to the associated environmental ratings.

RoHS REACH Green Status IEC 62474
X No Change X No Change X No Change X No Change

Changes to product identification resulting from this PCN:

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20230215003.2




Assembly Site

UTAC

Assembly Site Origin (22L) ASO: NSE

CDAT

Assembly Site Origin (22L) ASO: CDA

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS
MADE IN: Maladysia
2DC: 20:

G3 = Matte Sn
G4 = NiPdAu

(1) SN74LSO7NSR
(@) 2000 (o) 0336

MSL 2 /260C/1 YEAR
MSL 1 /235C/UNLIM

SEAL DT
03/29/04

31T)LOT: 3959047MLA

OPT:

[BL: 5o (L)T0:1750

4w) TKY (1T) 7523483S12
(P)

(V) 0033317
(21L) CCO:USA
(23L) ACO:MYS

(2P) REV:
(20L) CSO: SHE
(22L) ASO:MLA

Group 1 Product Affected: TI Chengdu as additional Assembly & Test Site

TPS62816QWRWYRQ1

Group 2 Product Affected: CDAT-PR Probe site and TI Chengdu as additional Assembly & Test
Site

TPS6281080QWRYGRQ1 | TPS62811A0QWRYGRDN [ TPS6281380QWRYGRQ1
TPS62810A0QWRYGRQ1 | TPS6281280QWRYGRQ1 [ TPS62813A0QWRYGRDN
TPS6281180QWRYGRQ1 | TPS62812A0QWRYGRDN

Texas Instruments, Inc.

Qualification Report
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 17-Nov-2021

Product Attributes
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Qual Device: QBS5 Product Reference: Qual Device: QES Product Reference: QES Package reference

Atiributes

TP 5628 16QWRWYRGH TP 56221 xGWRWYRG TP 56281 CQWRWYRGH TP SE2E1xGWRWYRG1 LMR33630C QRNXRG
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range 4010 +125 C -40to +125 C -40to +125C -40to +125 C -40to +125C
Product Function Power Management Power Management Power Management Power Management Power Management
Die Attributes
Package Attributes
Assembly Site UTL1 uTL1 CDAT CDAT CDAT
Package Type VQFN-HR VOFN-HR VQFN-HR VOFN-HR VQFN-HR
Package Designator RWY RWY RWY RWY RMX
Ball/Lead Count 9 9 9 9 12
Package Size mm 3x2mm 3x2mm 3x2mm 3x2 mm 3x2mm

Leadframe Plating
Composition

- QBS: Qual By Similarity
- Qual Device TPS62816QWRWYRQL1 is qualified at LEVEL2-260C

Matte SN Matte SH MiPdAu MiPdAu NiPdAu

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Min . QBS Product GBS Product QB% Package
Test Name / . Qual Device: TP 3625 10WRWYR 1 Device: 2 reference
# TestSpec Lot  SSiot oo "ATS!  Duration  mscmcowswve g R Ch D ice
aty ot TRSE261GOWRWYRG1T
Test Group A — Accelerated Environment Siress Tests zzembly) (CDAT Azsembly)
JEDEG J-
Fc | At ;328'3;220 3 77 MSLIZB0C | 3 cycles 3089310 3/883(0 aBs 115800 2/893/0
A113
JEDEC ﬁi:erd 223110
. N ) i
HaST | a2 | JESDZ2 3 77 ra00rasien | 98 Hours 2123110
AMD
H
Biazed
3 77 " g{’;ﬁ;—éﬁﬂ 264 Hours QBs QBS 223110
H
JEDEC —
ac | a2 | uEspzz- | 2 77 Autoclave | 88 hours 2123110 323110
A102
Bigzed
3 77 " n:‘:;g;—ém 264 Hours QBs QBS 22310
H
JEDEC
JESDZZ- -
TC | A4 | Atlodand | 2 77 B5CA50C | 500 cycles 3231/0 223110 ass 17T 3123110
Appendix
3
JEDEC Fower 1000 ,
FTC | 45 | JEspze- | 1 45 | Temperstre | NIA NiA riA NIA 144500
A105 Cycle yees
JEDEC High Temp. i .
HTSL | A8 | Jsspzz- | 1 45 | Storsgelife | 500 hours 24500 22310 aBss 1770 223110
4103 175G
Test Group B — Accelerated Lifetime Simulation Tests
JEDEC High Temp ) .
HTOL | Bt | JEsD2z- 3 77 | operstional | 1000 hours 1TTI0 2311 QBs
A108 Life 125C
Early Life X
ELFR | B2 AEG 3 200 | Failure Rate, | 48 Hours aBs /24000 ass
Q100-008 p

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20230215003.2



VM
Endurance,
Data
AEC - A
EDR | B2 3 7 - A MNA
©100-005 Retention,
and
Operational
Life 160C
Package Assembly Integrity Tests {UTL1 assembly)
‘Wire Bond
wes | ci 0125-?:-01 1 30 Shear - NiA NiA N
(Cpk=1.87)
MIL-
Wire Bond , ,
WEF | cz SJEE;?:: 1 30 Full - i A MiA
2011 (Cpk=1.87)
JEDEC Zb:rea 4 hours
=0 | c3| JEsDeze- 1 15 urtacs 1/30/0 N aBs 11300
8102 Mount bake 155 C
Solderability
JJEESEI:'}E; Automotive
FD C4 ; 3 10 Physicsal Assy M2 33010 B QBS 3300
B100 and . K
Dimensions
BidE
Test Group D — Die Fabrication Reliability Tests
) Completed Per Completed Per Completed Per Completed Par
Electromigra FProcess Process Process
EM o1 JESDE1 - - . - Process Technology
tion Technology Technology Technology Requirements
Requirements Requiremeants Reguirements 9
Ti G leted P C leted P G leted P!
Dey nlar::ent nr;f:::zss n or;foiess - on;‘:oecﬁs i Eemplet=d Per
TCODE | D2 JESD35 - - .p . - Process Technology
Dielectric Technology Technology Technology Requirements
Ereakdown Requirements Requirements Reguirements q
o Completed Per Completed Per Completed Per Completed Per
JESDED & Hot Injection Frocess Process Frocess
HCI D3 - - X - Prozess Technalogy
28 Carrier Technology Technology Technology Requirements
Requirements Requirements Reguirements i
Negatve Completed Per Completed Per Completed Per Completed Per
Bias Process Process Process
MBTI D4 - - - - Process Technalogy
Temperature Technology Technology Technology Requirements
Instability Requirements Requirements Reguirements q
Min Freas ] QES Product QES Package
Test Name § . evICe: TPSEZEIWRWYR Qual Device: Reference: reference:
Type # Test Spec 'I;.'z 55/Lot o ition Dwration I'P!Emé‘wm [ri TPEEE] TPSE2I0GWRWYRG  LMRII6OCORNXRE
ok @ 1 1

Complated Per Completed Per Completed Per Completed Per
St Process Process Procass Process Technology
M D5 - - - K . - Technology Technology Requiremeants
Migration Technology . .
. Requirements Requirements
Requirements
AEC
HEM Ez2 1 3 HBM-C2100 2000V, 11310 QBs
Q100-002
COoOM E3 AEC 1 3 ESD Q100 TH0V 11310 QBs
Q100-011 e
Lu E4 AEC 1 5] Latch up 150C 11610 QB=
Q100-004
Cpk=1.87
AEC Auta HnF::\m hot
ED ES Q100-008 3 30 !EIE.{:hIc_:aI and cold a0 QBs
Distributions test

Al (PC): Preconditioning:

Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40°C to +150°C
Grade 1 (or Q): -40°Cto +125°C
Grade 2 (or T): -40°C to +105°C
Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Hectrical test temperatures of Qual samples (High temperature according to Grade level):

Room/Hot/Cold : HTOL, ED

RoonmvHot : THB / HAST, TC/ PTC, HTSL, ELFR, ESD & LU

Room : AC/JuUHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Texas Instruments, Inc.
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Qualification Report
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 06-Feb-2023

Product Attributes

Qual Device: Product QBS Reference: Package QBS Reference: Package QBS Reference: Product QBS Reference:
Attributes
TPSE28L1800WRYGROL IPSEZE100WRWYROL LWMRIZGIOCORNKROL IPSEZE1ZOWRWYRQL IPSEZELIADOWRYGRON
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40'n 125 -40t0 125 -401t0 125 -40 10 125 -40t0 125
Product Function Power Management Power Management Power Management Power Management Power Management
Die Attributes
Water Fab Supplier RFAB RFAB DMOSE RFAB RFAB
Water Process LBCS LBC3 LBC3 LECS LEC3
Die Size (LW) (um) 1945 x 1085 1945 x 1085 1500 x 1995 1945 x 1085 1845 x 1085

Package Attributes

Assembly Site CDAT uTL1l CDAT CDAT UTLL
Package Group QFN oFMN QFN QFN QFN
Package Designator RYGE RWY RNX RWY RYG
Package Size (mm) 3xz Ing Ix2 ix2 ix2
Eody Thickness (mm) 09 04 0.ES 08 039

Pin Count 9 9 1z 9 9

Lead Finish MIPDAL MATT SN MHIPDAL NIFDAL MATTE SM
Lead Pitch{mm) 0s 05 05 05 05

QBS: Qual By Similarity
Qual Device TPS6281180QWRYGRQL1 is qualified at MSL2 260C

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Test Group A

JEDEC I
STD-020
PC Al Tesnez 3 ed Preconditioning | MSLZ260C | 1Step | 17710 35530 369310 115410 11540
AL13
JEDEC 254
HAST Az JESD22- 3 1 Biased HAST | 110C/ES%AH QBS - 32310
Hours
ALLD
JEDEC 9%
HAST Az JESDZ2- 3 ed Biased HAST | L30CMBS%RH | 10 QBS /2300 -
ALLD
JEDEC
JESDZ2- .
ACIUHAST | A3 ALOZIIEDEC | 3 1 Autnclave 121C1Spsig QBS - - 1770
Hours
JESD22-
ALLB
JEDEC
JESDZZ- 264
ACIUHAST | A3 ALOZIJEDEC | 3 ed Unbiased HAST | 110C/E5%RH 0BS - 32310
Hours
JESDZ2-
ALLB
JEDEC
JESD22- .
ACIUHAST | A3 ALOZIIEDEC | 3 ed Unbiased HAST | L30CIBS%RH | | QBS /2300 - - el ]
jQurs
JESDZ2-
AL1B
JEDEC
JESDZZ- Temperaire 500
T Al ‘A104 and 3 el Cycle B5C/150C Cycles | V7O 31230 32310 uTTI0 ireli]
Appendi: 3
JEDEC 1000
PTC A5 JESDZ2- 1 a5 FTC -A125C & QBS 3113510 -
yoles
ALDS
JEDEC 1000
PTC A5 JESDZZ- 1 as FTC -4H1Z5C QBS - /5000
Cycles
ALDS
JEDEC High 1000
HTSL 2B JESD22- 1 as Temperaire 150C Hours QBS 312310 32310
Al03 Sirage Lite !

Test Group B - Accelerated Lifetime Simulation Tesis

JEDEC

HTOL Bl | JESD22- 1 77| Life Test 125¢ jooa | es 32310
Al0B
AEC Q100- Earty Life 48

ELFR B2 0B 1 i Failure Rate 1256 Hours Q8s AzADOD

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20230215003.2



NV
AECQLO0- |, - Endurance, Per ss-009-
o00s Data Retention, | 018

and Op Life

1sep | Q8s 3123110

Test Group C - Package Assembly Integrity Tests

s

PO

Minimum of 5
“ :5:: ! 30 ‘;Ea?u e :,?:"E';es' =0 Wires Not applicabie: No wires
Cpk=167
Minimum of 5
cz mg‘ﬁ:;g%aﬁ 1 30 Wire Bond Pull :?g;es_ 30 Wires Mot applicable: No wires
Cpk>1.67
N
JEDEC
ce ‘glEgDDZai;] B o ;lhr?"lsel:lzulnns Cple1.67 - 1100 B0/
B10BE

Test Group D - Die Fabrication Reliability Tests

EM

TODBE

NBTI

SM

Completed Per Process | Completed Per Process | Completed Per Process

Complaeted Per Process Completed Per Process

D1 JESD61 - - Electromigration | - Technology Technology Technology
Technolagy Requirements | oo i e Requirements Requiremants Technology Requirements
Timea
Completed Per Process | Completed Per Process | Completed Per Praocess
Dependent Completed Per Process P P P Compleied Per Process
D2 | JB3D35 Dielecinic . - Technology Requirements | oo nology Technolagy Technolagy Technology Requirements
5 q Requirements Requirements Regurements oy
Breakdown
Completed Per Process | Completed Per Process | Compleed Per Process
D3 JESD&D & . ~ Hot Camer . ~ Complated Per Process Técnﬁﬂlngy Tel:llznlclgy TeEhDM|ﬂg5‘ COmNe"Eﬂ Per Process
2B |nJECﬂﬂ|'| TEEnnDlﬂg}' REq“IrEme‘nE Requiraments Requlreme‘ns REqull'eI'rlems Técnnﬂbgjf Requirements
D4 :!:l'l?z:::::j Completed Per Process sﬁ‘::n;ﬁluelfgdyper Process %ﬂ[ﬂr:ﬁ:::;lper Process %FEI:: DIKI::;‘FE[ Frocess Completed Per Process
Inst@hility Technology ReqUIrements | oo uirements Requirements Requirsmenis Technology Requirements
Comme‘Eﬂ Per Process | Completed Per Process | Completed Per Pracess
ps |- E R Stess Migration | - Complated Per Process | o opnasnny Technology Technology Completad Per Proczss

Technology Requirements Technology Requirements

Requirements Requiremenits Requirements

Test Group E - Ebectrical Verification Tests

ESD

ESD

Ly

ED

- :5;: Quue- |, 3 ESD HEM - églursu . e -

- :lE:: Quu- |, 3 ESDCOM - 3::.?5 B e -

B4 :;—f Quog- |, & Latch-Up Salru';-EuCuﬂ 125C B e -

o e e g, B - .
and cold

Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock,
and HTSL, as applicable

The following are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours,
150C/300 Hours, and 155C/240 Hours

The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420
Hours

The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or 1) : -40C to +85C

El (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot: THB /HAST, TC/ PTC, HTSL, ELFR, ESD & LU

Room : ACluHAST

Quality and Environmental data is available at TI's external Web site: http://www.ti.com/

ZVEI ID reference: SEM-PA-18, SEM-PA-05, SEM-TF-01, SEM-PS-03

For questions regarding this notice, e-mails can be sent to the regional contacts shown below
or your local Field Sales Representative.

Location E-Mail

WW PCN Team PCN ww admin team@list.ti.com

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES
(INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY
INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF

Texas Instruments, Inc. TI Information - Selective Disclosure PCN# 20230215003.2
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible
for (1) selecting the appropriate Tl products for your application, (2) designing, validating and testing your
application, and (3) ensuring your application meets applicable standards, and any other safety, security, or
other requirements. These resources are subject to change without notice. Tl grants you permission to use
these resources only for development of an application that uses the Tl products described in the resource.
Other reproduction and display of these resources is prohibited. Nolicense is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

TI’s products are provided subject to TI’s Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or provided in conjunction with such TI products. TI’s provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for
TI products.
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